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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  person  location 
system  comprising  a  plurality  of  base  stations  which  are 
respectively  located  at  the  sites  of  microcells  with  radius 
of  about  100  meters,  see  for  example  EP-A-460  486. 

Description  of  the  Related  Art 

In  a  proposed  person  location  system,  a  plurality  of 
radio  base  stations  are  located  to  serve  microcells  and 
users  are  always  carrying  a  hand-held  transmitter  for 
periodically  transmitting  a  signal  identifying  the  user. 
Each  base  station  monitors  the  field  intensity  of  the 
transmitted  signal  and  informs  it  to  a  management  cent- 
er  via  a  dedicated  network  of  radio  or  wire-line  circuits. 
However,  such  a  dedicated  network  would  be  complex 
and  costly  if  implemented  solely  with  dedicated  wire-line 
circuits,  or  if  implemented  with  radio  circuits  since  a 
switched  network  would  be  required  for  routing  signals 
from  the  base  stations. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention  to 
provide  a  person  location  system  which  enables  low- 
cost  implementation. 

According  to  a  broader  aspect  of  the  present  inven- 
tion,  there  is  provided  a  person  location  system  which 
includes  a  plurality  of  radio  base  stations,  connected  to 
a  public  switched  telephone  network,  for  respectively 
covering  microcells,  in  one  of  which  is  located  a  user 
station  which  is  uniquely  identified  by  a  user's  address. 
A  radio  central  station  is  provided  for  covering  an  area 
containing  all  of  the  microcells.  The  central  station  is 
connected  to  the  public  switched  telephone  network  for 
receiving  a  polling  signal  containing  a  user's  address  of 
the  desired  user  station  via  the  telephone  network  and 
broadcasting  a  copy  of  the  polling  signal  within  the  area. 
A  management  center  is  connected  to  the  public 
switched  telephone  network  for  transmitting  the  polling 
signal  through,  covering  the  micro  cell  in  which  the  user 
station  is  located  the  telephone  network  to  the  central 
station.  The  base  stations  is  responsive  to  the  polling 
signal  from  the  central  station  for  returning  field  intensity 
data  of  the  user  station  through  the  telephone  network 
to  the  management  center  if  the  polling  signal  identifies 
the  user  station. 

According  to  a  first  specific  aspect  of  the  present 
invention,  the  user  station  periodically  measures  the 
field  intensity  of  a  signal  from  each  of  surrounding  base 
stations,  selects  one  of  the  surrounding  base  stations 
which  is  transmitting  a  signal  of  highest  field  intensity, 
and  transmits  to  the  selected  base  station  a  field  inten- 

sity  signal  containing  the  measured  field  intensities  of 
the  surrounding  base  stations  and  identifiers  of  the  sur- 
rounding  base  stations  and  the  address  of  the  user  sta- 
tion.  Each  of  the  base  stations  receives  the  field  intensity 

5  signal  from  the  user  station  and  stores  the  received  field 
intensity  signal,  and  is  responsive  to  the  polling  signal 
broadcast  from  the  central  station  for  transmitting  the 
stored  field  intensity  signal  to  the  management  center 
via  the  telephone  network  as  the  field  intensity  data. 

10  According  to  a  second  specific  aspect  of  the  present 
invention,  each  of  the  base  stations  is  responsive  to  the 
polling  signal  from  the  central  station  for  broadcasting  a 
copy  of  the  polling  signal,  and  the  user  station  periodi- 
cally  measures  the  field  intensity  of  a  signal  from  each 

is  of  surrounding  base  stations,  and  stores  the  measured 
field  intensities  and  identifiers  of  the  surrounding  base 
stations.  On  receiving  the  copy  of  the  polling  signal 
broadcast  from  the  base  station,  the  user  station  trans- 
mits  to  the  base  station  a  field  intensity  signal  containing 

20  the  stored  field  intensities  of  the  surrounding  base  sta- 
tions,  the  identifiers  of  the  surrounding  base  stations 
and  the  address  of  the  user  station.  The  base  station 
responds  to  the  transmitted  field  intensity  signal  from 
the  user  station  by  transmitting  a  copy  of  the  field  inten- 

ds  sity  signal  to  the  management  center  via  the  telephone 
network  as  the  field  intensity  data. 

Advantageously,  the  central  station  is  a  paging  sta- 
tion  which  transmits  a  radio  paging  signal  to  radio  pag- 
ers,  and  each  of  the  base  stations  serves  mobile  tele- 

30  phone  units. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  present  invention  will  be  described  in  further 
35  detail  with  reference  to  the  accompanying  drawings,  in 

which: 

Fig.  1  is  a  block  diagram  of  a  person  location  system 
according  to  the  present  invention; 

40  Fig.  2  is  a  flowchart  of  operations  performed  by  the 
user  station  according  to  a  first  embodiment  of  the 
present  invention; 
Fig.  3  is  a  flowchart  of  operations  performed  by  the 
base  station  according  to  the  first  embodiment  of 

45  the  present  invention; 
Fig.  4  is  a  flowchart  of  operations  performed  by  the 
user  station  according  to  a  second  embodiment  of 
the  present  invention;  and 
Fig.  5  is  a  flowchart  of  operations  performed  by  the 

so  base  station  according  to  the  second  embodiment. 

DETAILED  DESCRIPTION 

Referring  to  Fig.  1  ,  a  first  embodiment  of  a  person 
55  location  system  of  the  present  invention  comprises  cell- 

site  base  stations  4-8  which  are  located  in  respective 
small  zones  or  "microcells"  each  with  a  radius  of  about 
1  00  meters.  Base  stations  4-8  are  connected  to  a  public 

45 
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switched  telephone  network  (PSTN)  3  through  respec- 
tive  exchange  lines  4a~8a.  At  the  center  of  a  larger  area 
2  that  covers  all  microcells  of  base  stations  4-8  there  is 
located  a  radio  paging  station  1  ,  which  is  connected  to 
the  PSTN  3  through  exchange  line  1a.  Each  user  of  the 
system  carries  a  hand-held  radio  transceiver,  or  user 
station  9,  which  is  uniquely  identified  by  a  user's  ad- 
dress.  The  user  station  9  periodically  scans  across  the 
spectrum  of  frequencies  used  by  all  the  base  stations, 
and  measures  the  field  intensity  of  each  signal  transmit- 
ted  from  surrounding  base  stations.  The  management 
center  1  0  transmits  a  polling  signal  containing  the  user' 
address  of  a  desired  user  station  through  the  PSTN  to 
the  paging  station  1  where  it  is  broadcast.  When  the  poll- 
ing  signal  from  the  paging  station  is  received  by  a  base 
station,  a  copy  of  the  polling  signal  is  broadcast  from  the 
base  station  to  elicit  a  response  from  the  polled  user 
station  to  collect  the  measured  field  intensity  data,  or 
field  intensity  data,  which  have  already  been  received 
from  the  user  station  and  stored  in  the  base-station 
memory,  are  transmitted  from  the  base  station  to  the 
management  center  in  a  manner  as  will  be  described  in 
detail  below. 

It  is  advantageous  to  use  the  existing  cellular  tele- 
phone  network  and  paging  system  as  the  person  loca- 
tion  system  of  the  present  invention.  In  such  instances, 
conventional  mobile  (personal)  telephone  units  12  and 
radio  pagers  11  are  located  in  the  area  2  as  shown  in 
Fig.  1. 

Figs.  2  and  3  are  flowcharts  of  the  user  station  and 
the  base  station,  respectively,  according  to  a  first  em- 
bodiment  of  the  present  invention.  In  Fig.  2,  the  program 
execution  of  the  user  station  begins  with  initialization 
step  20  that  initializes  a  variable  k  to  zero.  Exit  then  is 
to  step  21  to  cause  the  frequency  synthesizer  of  the  user 
station  to  scan  across  the  spectrum  of  frequencies  as- 
signed  to  all  base  stations  of  the  system  and  measures 
the  field  intensities  of  signals  transmitted  from  nearby 
base  stations  (step  22)  and  receive  the  base-station 
identifiers  which  are  transmitted  with  these  signals  to 
identify  the  base  stations  surrounding  the  user  station. 
The  measured  field  intensities  are  stored  in  a  memory 
together  with  the  received  base-station  identifiers  (step 
23).  Control  then  moves  to  step  24  to  check  to  see  if 
variable  k  is  equal  to  a  maximum  value  which  represents 
the  total  number  of  radio  channels  allocated  to  the  sys- 
tem.  If  the  answer  is  negative,  control  returns  to  step  21 
to  repeat  the  process  until  variable  k  equals  the  maxi- 
mum  value.  If  the  answer  is  affirmative,  control  branches 
at  step  24  to  step  25  to  read  data  from  the  memory  and 
selects  a  base  station  which  is  transmitting  the  signal  of 
highest  intensity.  Exit  then  is  to  step  26  to  transmit  the 
stored  intensity  value,  the  base-station  identifers  and 
the  address  of  the  user  station  to  the  selected  base  sta- 
tion.  Following  a  predetermined  wait  interval,  control  re- 
turns  to  step  20  to  repeat  the  above  process  (step  27). 

In  Fig.  3,  the  program  execution  of  each  base  sta- 
tion  begins  with  decision  step  30  to  check  for  the  recep- 

tion  of  field  intensity  data  from  a  use  station.  If  there  is 
one,  control  branches  to  step  31  to  store  the  received 
field  intensity  data  in  a  base-station  memory  together 
with  base-station  identfiers  and  a  user's  address  ac- 

5  companying  the  field  intensity  data.  A  timer  is  then  set 
(step  32)  and  a  check  is  made  whether  the  timeout  pe- 
riod  of  the  timer  has  expired  (step  33).  If  the  timeout  pe- 
riod  has  expired,  control  branches  at  step  33  to  step  37 
to  erase  the  stored  field  intensity  data  of  the  user  station 

10  and  returns  to  step  30  to  repeat  the  process.  Therefore, 
if  the  user  has  moved  out  of  the  boundary  of  a  base  sta- 
tion,  the  field  intensity  data  stored  in  the  base  station 
together  with  the  base-station  identifiers  of  the  user  sta- 
tion  are  erased. 

is  If  the  timeout  period  is  not  expired,  control  branches 
at  step  33  to  step  34  to  determine  whether  a  polling  sig- 
nal  is  received  from  the  management  center  1  0  via  the 
PSTN.  If  the  answer  is  affirmative,  control  branches  at 
step  34  to  step  35  to  check  to  see  if  there  is  a  match 

20  between  the  user's  address  contained  in  the  received 
polling  signal  and  a  user's  address  stored  in  the  base- 
station  memory.  If  there  is  a  match  between  the  two, 
control  proceeds  to  step  36  to  read  the  stored  field  in- 
tensity  data  and  base-station  identifiers  which  have 

25  been  received  from  the  polled  user  station  and  transmit 
it  as  a  response  signal  to  the  management  center  1  0  via 
the  PSTN.  If  the  decision  at  each  of  steps  34  and  35  is 
negative,  control  returns  to  step  33  to  repeat  the  polling 
signal  reception  process  until  the  timeout  expires.  Fol- 

30  lowing  the  transmission  of  the  field  intensity  data  and 
associated  base-station  identifiers  to  the  management 
center,  control  returns  to  step  30  to  repeat  the  process. 

The  operation  of  the  first  embodiment  is  as  follows. 
If  the  user  station  9  is  located  in  the  microcell  of  base 

35  station  5,  as  illustrated  in  Fig.  1  ,  it  measures  and  stores 
the  field  intensity  of  signal  from  this  base  station  as  well 
as  the  field  intensities  of  signals  from  nearby  base  sta- 
tions  4  and  6  at  periodic  intervals  to  make  a  set  of 
records,  and  then  selects  base  station  5  as  one  trans- 

40  mitting  the  highest  intensity  signal,  and  communicates 
all  the  records  of  field  intensity  values  and  base-station 
identifiers  to  base  station  5  together  with  the  address  of 
the  user  station  9  to  be  stored  in  the  memory  of  the  base 
station  5.  The  stored  records  of  user  station  9  are  re- 

45  called  from  the  memory  of  base  station  5  when  the  latter 
receives  a  polling  signal  from  the  management  center 
via  the  paging  station  1  which  identifies  the  user  station 
9.  A  response  signal  containing  the  stored  records  of 
the  user  station  9  is  sent  from  base  station  5  to  the  man- 

so  agement  center  through  the  PSTN.  On  receiving  the  re- 
sponse  signal  from  base  station  5,  the  management 
center  1  0  analyzes  the  field  intensities  measured  at  the 
user  station  9  and  determines  its  location. 

Figs.  4  and  5  are  flowcharts  of  the  user  station  and 
55  the  base  station,  respectively,  of  a  second  embodiment 

of  the  present  invention.  In  Fig.  4,  the  program  execution 
of  the  user  station  begins  with  initialization  step  40  to 
initialize  a  variable  k  to  zero.  Exit  then  is  to  step  41  to 
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cause  the  frequency  synthesizer  of  the  user  station  to  CI 
scan  across  the  spectrum  of  frequencies  assigned  to  all 
base  stations  of  the  system  and  measures  the  field  in-  1. 
tensities  of  signals  transmitted  from  nearby  base  sta- 
tions  (step  42)  and  receive  the  base-station  identifier  s 
transmitted  from  such  stations.  The  measured  field  in- 
tensities  are  stored  in  a  user-station  memory  together 
with  the  received  base-station  identifiers  (step  43).  The 
variable  k  is  then  checked  (step  44)  to  see  if  it  is  equal 
to  the  maximum  value  representing  the  total  number  of  10 
radio  channels  allocated  to  the  system.  If  the  answer  is 
negative,  control  returns  to  step  41  to  repeat  the  process 
until  variable  k  equals  the  maximum  value.  A  timer  is 
then  to  set  (step  45)  and  a  check  is  made  at  step  46 
whether  the  timeout  period  set  of  the  timer  has  expired.  15 
If  the  timeout  period  has  expired,  control  returns  to  step 
40,  otherwise  it  proceeds  to  step  47  to  check  to  see  if  a 
polling  signal  is  received  from  a  base  station.  If  this  is 
the  case,  control  branches  at  step  47  to  step  48  to  check 
the  received  address  against  the  address  of  the  user  20 
station.  If  there  is  a  match  between  the  two,  control  pro- 
ceeds  to  step  49  to  read  field  intensity  data  and  base- 
station  identifiers  from  the  memory  and  transmits  them 
as  a  response  signal  to  the  base  station  from  which  the 
polling  signal  has  been  received.  Following  the  trans-  25 
mission  of  the  response  signal,  control  returns  to  step 
40  to  repeat  the  process. 

In  Fig.  5,  the  program  execution  of  the  base  station 
starts  with  decision  step  50  that  checks  for  the  reception  2. 
of  a  polling  signal  from  the  paging  station  1  .  If  there  is  30 
one,  control  branches  at  step  50  to  step  51  to  broadcast 
a  copy  of  the  polling  signal  to  urge  user  stations  to  return 
a  response  signal.  Exit  then  is  to  step  52  to  check  to  see 
if  a  response  signal  containing  field  intensity  data,  base- 
station  identifiers  and  a  user's  address  is  received  from  35 
a  user  station.  If  the  answer  is  affirmative,  control 
branches  to  step  53  to  transmit  a  copy  of  the  response 
signal  to  the  management  center  1  0  via  the  PSTN,  and 
returns  to  step  50  to  repeat  the  process. 

The  operation  of  the  second  embodiment  is  as  fol-  40 
lows.  If  the  user  station  9  is  located  in  the  microcell  of 
base  station  5  as  in  the  case  of  the  first  embodiment  it 
measures  and  stores  the  field  intensity  of  signal  from 
this  base  station  as  well  as  the  field  intensities  of  signals 
from  nearby  base  stations  4  and  6  at  periodic  intervals  45 
to  make  a  set  of  records  in  a  memory.  When  the  man- 
agement  center  sends  a  poling  signal  through  the  PSTN 
and  through  paging  station  1  to  base  station  5,  the  user 
station  9  is  polled  and  sends  a  response  signal  contain-  3. 
ing  all  the  records  of  field  intensity  values  and  base-sta-  so 
tion  identifiers  to  base  station  5  together  with  the  ad- 
dress  of  the  user  station  9.  A  copy  of  the  received 
records  of  user  station  9  is  transmitted  from  base  station 
5  to  the  management  center  through  the  PSTN.  On  re- 
ceiving  the  response  signal  from  base  station  5,  the  55  4. 
management  center  10  analyzes  the  field  intensities 
measured  at  the  user  station  9  and  determines  its  loca- 
tion  in  a  manner  similar  to  the  previous  embodiment. 

A  person  location  system  comprising: 

a  plurality  of  radio  base  stations,  connected  to 
a  public  switched  telephone  network,  for  re- 
spectively  covering  microcells,  in  one  of  which 
is  located  a  user  station  which  is  uniquely  iden- 
tified  by  a  user's  address; 
a  radio  central  station  for  covering  an  area  con- 
taining  all  of  said  microcells,  the  central  station 
being  connected  to  said  public  switched  tele- 
phone  network  for  receiving  a  polling  signal 
containing  said  user's  address  via  the  tele- 
phone  network  and  broadcasting  a  copy  of  the 
polling  signal  within  said  area;  and 
a  management  center  connected  to  said  public 
switched  telephone  network  for  transmitting 
said  polling  signal  through  said  telephone  net- 
work  to  said  central  station, 
the  base  station  covering  the  microcell  in  which 
the  user  station  is  located  being  responsive  to 
said  polling  signal  from  said  central  station  for 
returning  field  intensity  data  of  said  user  station 
through  said  telephone  network  to  said  man- 
agement  center  if  said  polling  signal  identifies 
said  user  station. 

A  person  location  system  as  claimed  in  claim  1, 
wherein  said  user  station  comprises  means  for  pe- 
riodically  measuring  field  intensity  of  a  signal  from 
each  of  surrounding  base  stations,  selecting  the 
one  of  the  surrounding  base  stations  which  is  trans- 
mitting  a  signal  of  highest  field  intensity,  and  trans- 
mitting  to  the  selected  base  station  a  field  intensity 
signal  containing  the  measured  field  intensities  of 
said  surrounding  base  stations,  identifiers  of  the 
surrounding  base  stations  and  the  address  of  the 
user  station, 

wherein  each  of  said  base  stations  comprises 
means  for  receiving  the  field  intensity  signal  from 
the  user  station  and  storing  the  received  field  inten- 
sity  signal,  and  means  responsive  to  the  polling  sig- 
nal  broadcast  from  said  central  station  for  transmit- 
ting  the  stored  field  intensity  signal  to  the  manage- 
ment  center  via  said  telephone  network  as  said  field 
intensity  data. 

A  person  location  system  as  claimed  in  claim  2, 
wherein  each  of  said  base  stations  comprises 
means  for  erasing  the  stored  field  intensity  signal  if 
a  prescribed  timeout  period  expires  after  the  recep- 
tion  of  the  field  intensity  signal  from  the  user  station. 

A  person  location  system  as  claimed  in  claim  1, 
wherein  each  of  said  base  stations  comprises 
means  responsive  to  said  polling  signal  from  said 
central  station  for  broadcasting  a  copy  of  the  polling 

4 



7 EP  0  556  575  B1 8 

signal, 

wherein  said  user  station  comprises  means  for 
periodically  measuring  field  intensity  of  a  signal 
from  each  of  surrounding  base  stations,  and 
storing  the  measured  field  intensities  and  iden- 
tifiers  of  the  surrounding  base  stations,  and 
means  responsive  to  receipt  of  the  copy  of  the 
polling  signal  broadcast  from  the  base  station 
for  transmitting  to  the  base  station  a  field  inten- 
sity  signal  containing  the  stored  field  intensities 
of  said  surrounding  base  stations,  the  identifi- 
ers  of  the  surrounding  base  stations  and  the  ad- 
dress  of  the  user  station,  and 
wherein  the  base  station  comprises  means  re- 
sponsive  to  receipt  of  the  transmitted  field  in- 
tensity  signal  for  transmitting  a  copy  of  the  field 
intensity  signal  to  the  management  center  via 
said  telephone  network  as  said  field  intensity 
data. 

5.  A  person  location  system  as  claimed  in  claim  1, 
wherein  said  central  station  is  a  paging  station 
which  transmits  a  radio  paging  signal  to  radio  pag- 
ers.  25 

6.  A  person  location  system  as  claimed  in  claim  1, 
wherein  each  of  said  base  stations  serves  mobile 
telephone  units. 

30 

Patentanspriiche 

1.  Personenlokalisationssystem  mit 

einer  Anzahl  von  Funkbasisstationen,  die  an 
ein  offentliches  Telefonwahlnetz  angeschlos- 
sen  sind,  urn  jeweils  Mikrozellen  abzudecken, 
wobei  in  einer  derselben  eine  Benutzerstation 
angeordnet  ist,  die  eindeutig  durch  eine  Benut- 
zeradresse  identifiziert  ist; 
einer  zentralen  Fundfunkstation  zur  Abdek- 
kung  eines  Bereiches,  deralle  Mikrozellen  ent- 
halt,  wobei  die  zentrale  Station  an  das  offentli- 
che  Telefonwahlnetz  angeschlossen  ist,  urn  ein 
Aufrufsignal,  welches  die  Benutzeradresse 
enthalt,  iiber  das  Telefonnetz  zu  empfangen 
und  eine  Kopie  des  Aufrufsignals  innerhalb  die- 
ses  Bereiches  zu  senden;  und 
einer  Management-Zentrale,  die  an  das  offent- 
liche  Telefonwahlnetz  angeschlossen  ist,  urn 
das  Aufrufsignal  iiber  das  Telefonnetz  an  die 
zentrale  Station  zu  ubertragen,  wobei  die  Ba- 
sisstation,  die  die  Mikrozelle  abdeckt,  in  wel- 
cher  die  Benutzerstation  liegt,  auf  das  Aufrufsi- 
gnal  von  der  zentralen  Station  anspricht,  urn 
Feldintensitatsdaten  der  Benutzerstation  iiber 
das  Telefonnetz  an  die  Managementzentrale 

zuriickzuschicken,  wenn  das  Aufrufsignal  die- 
se  Benutzerstation  identifiziert. 

2.  Personenlokalisierungssystem  nach  Anspruch  1, 
5 

wobei  die  Benutzerstation  eine  Einrichtung  auf- 
weist  zum  periodischen  Messen  der  Feldinten- 
sitat  eines  Signals  von  jeder  der  umliegenden 
Basisstationen,  zum  Wahlen  derjenigen  der 

10  umliegenden  Basisstationen,  die  ein  Signal  mit 
der  hochsten  Feldintensitat  iibertragt,  und  zum 
Ubertragen  eines  Feldintensitatssignals,  wel- 
ches  die  gemessenen  Feldintensitaten  der  um- 
liegenden  Basisstationen,  Kennungen  der  urn- 

's  liegenden  Basisstationen  und  die  Adresse  der 
Benutzerstation  enthalt,  an  die  gewahlte  Basis- 
station, 
wobei  jede  der  Basisstationen  eine  Einrichtung 
zum  Empfangen  des  Feldintensitatssignals 

20  und  Speichern  des  empfangenen  Feldintensi- 
tatssignals  hat,  und  eine  Einrichtung  hat,  die 
auf  die  Aufrufsignalsendung  von  der  zentralen 
Station  anspricht,  urn  das  gespeicherte  Feldin- 
tensitatssignal  iiber  das  Telefonnetz  als  Feld- 

25  intensitatsdaten  an  die  Management-Zentrale 
zu  ubertragen. 

3.  Personenlokalisierungssystem  nach  Anspruch  2, 
wobei  jede  der  Basisstationen  eine  Einrichtung  auf- 

30  weist,  urn  das  gespeicherte  Feldintensitatssignal  zu 
loschen,  wenn  eine  vorbestimmte  Zeitsperre-Peri- 
ode  nach  dem  Empfang  des  Feldintensitats-Si- 
gnals  von  der  Benutzerstation  abgelaufen  ist. 

35  4.  Personenlokalisierungssystem  nach  Anspruch  1  , 

wobei  jede  der  Basisstationen  eine  Einrichtung 
aufweist,  die  auf  das  Aufrufsignal  von  der  zen- 
tralen  Station  anspricht,  urn  eine  Kopie  des  Auf- 

40  rufsignals  zu  senden, 
wobei  die  Benutzerstation  eine  Einrichtung  auf- 
weist,  urn  die  Feldintensitat  eines  Signals  von 
jeder  der  umliegenden  Basisstationen  zu  mes- 
sen  und  die  gemessenen  Feldintensitaten  und 

45  Kennungen  der  umliegenden  Basisstationen 
zu  speichern,  und  eine  Einrichtung  aufweist, 
die  auf  den  Empfang  der  Kopie  der  Aufrufsi- 
gnalsendung  von  der  Basisstation  anspricht, 
urn  an  die  Basisstation  ein  Feldintensitatssi- 

so  gnal  zu  ubertragen,  das  die  gespeicherten 
Feldintensitaten  der  umliegenden  Basisstatio- 
nen,  die  Kennungen  der  umliegenden  Basis- 
stationen  und  die  Adresse  der  Benutzerstation 
enthalt,  und  wobei  die  Basisstation  eine  Ein- 

55  richtung  aufweist,  die  auf  den  Empfang  des 
iibertragenen  Feldintensitatssignals  anspricht, 
urn  eine  Kopie  des  Feldintensitatssignals  iiber 
das  Telefonnetz  an  die  Management-Zentrale 

5 



9 EP  0  556  575  B1 10 

als  die  Feldintensitatsdaten  zu  ubertragen. 

5.  Personenlokalisierungssystem  nach  Anspruch  1  , 
wobei  die  zentrale  Station  eine  Personenrufstation 
ist,  die  ein  Funkrufsignal  an  Funkrufanlagen  iiber- 
tragt. 

6.  Personenlokalisierungssystem  nach  Anspruch  1  , 
wobei  jede  der  Basisstationen  mobile  Telefonein- 
heiten  versorgt. 

Revendications 

1.  Systeme  de  localisation  des  personnes 
comportant  : 

une  pluralite  de  stations  de  radio  de  base,  con- 
nectees  a  un  reseau  telephonique  public  com- 
mute,  servant  a  couvrir  respectivement  des  mi- 
crocellules,  dans  I'une  desquelles  est  situee 
une  station  utilisatrice  qui  est  identifiee  de  ma- 
niere  unique  par  une  adresse  d'utilisateur; 
une  station  de  radio  centrale  servant  a  couvrir 
une  zone  contenant  toutes  lesdites  microcellu- 
les,  la  station  centrale  etant  connectee  audit  re- 
seau  telephonique  public  commute  pour  rece- 
voir  un  signal  d'appel  contenant  ladite  adresse 
d'utilisateur  via  le  reseau  telephonique  et  diff- 
fuser  une  copie  du  signal  d'appel  dans  ladite 
zone;  et 
un  centre  de  gestion  connecte  audit  reseau  te- 
lephonique  public  commute  pour  transmettre 
ledit  signal  d'appel  par  I'intermediaire  dudit  re- 
seau  telephonique  a  ladite  station  centrale, 
la  station  de  base  couvrant  la  microcellule  dans 
laquelle  est  localisee  la  station  utilisatrice  rea- 
gissant  audit  signal  d'appel  venant  de  ladite 
station  centrale  pour  renvoyer  des  donnees 
d'intensite  de  champ  de  ladite  station  utilisatri- 
ce  par  ledit  reseau  telephonique  audit  centre 
de  gestion  si  ledit  signal  d'appel  identifie  ladite 
station  utilisatrice. 

2.  Systeme  de  localisation  des  personnes  selon  la  re- 
vendication  1,  dans  lequel  ladite  station  utilisatrice 
comporte  des  moyens  destines  a  mesurer  periodi- 
quement  I'intensite  de  champ  d'un  signal  venant  de 
chacune  de  stations  de  base  environnantes,  a  se- 
lectionner  celle  des  stations  de  base  environnantes 
qui  est  en  train  de  transmettre  un  signal  de  plus  hau- 
te  intensite  de  champ,  et  a  transmettre  a  la  station 
de  base  selectionnee  un  signal  d'intensite  de 
champ  contenant  les  intensites  de  champ  mesu- 
rees  desdites  stations  de  base  environnantes,  les 
identificateurs  des  stations  de  base  environnantes 
et  I'adresse  de  la  station  utilisatrice, 

dans  lequel  chacune  des  stations  de  base 

comporte  des  moyens  destines  a  recevoir  le  signal 
d'intensite  de  champ  venant  de  la  station  utilisatrice 
et  a  mettre  en  memoire  le  signal  d'intensite  de 
champ  recu,  et  des  moyens  reagissant  au  signal 

5  d'appel  diffuse  par  ladite  station  centrale  destines 
a  transmettre  le  signal  d'intensite  de  champ  mis  en 
memoire  au  centre  de  gestion  via  ledit  reseau  tele- 
phonique  comme  dites  donnees  d'intensite  de 
champ. 

10 
3.  Systeme  de  loalisation  des  personnes  selon  la  re- 

vendication  2,  dans  lequel  chacune  desdites  sta- 
tions  de  base  comporte  des  moyens  destines  a  ef- 
facer  le  signal  d'intensite  de  champ  mis  en  memoire 

is  si  une  duree  de  delai  d'attente  prescrite  expire 
apres  la  reception  du  signal  d'intensite  de  champ 
venant  de  la  station  utilisatrice. 

4.  Systeme  de  localisation  des  personnes  selon  la  re- 
20  vendication  1  ,  dans  lequel  chacune  des  stations  de 

base  comporte  des  moyens  reagissant  audit  signal 
d'appel  venant  de  ladite  station  centrale  pour  diffu- 
ser  une  copie  du  signal  d'appel, 

25  dans  laquel  ladite  station  utilisatrice  comporte 
des  moyens  destines  a  mesurer  periodique- 
ment  I'intensite  de  champ  d'un  signal  venant  de 
chacune  des  stations  de  base  environnantes  et 
a  mettre  en  memoire  les  intensites  de  champ 

30  mesurees  et  les  identificateurs  des  stations  de 
base  environnantes,  et  des  moyens  reagissant 
a  la  reception  de  la  copie  de  la  diffusion  du  si- 
gnal  d'appel  diffuse  par  la  station  de  base  pour 
transmettre  a  la  station  de  base  un  signal  d'in- 

35  tensite  de  champ  contenant  les  intensites  de 
champ  mises  en  memoire  desdites  stations  de 
base  environnantes,  les  identificateurs  des  sta- 
tions  de  base  environnantes  et  I'adresse  de  la 
station  utilisatrice,  et 

40  dans  lequel  la  station  de  base  comporte  des 
moyens  reagissant  a  la  reception  du  signal  d'in- 
tensite  de  champ  transmis  pour  transmettre 
une  copie  du  signal  d'intensite  de  champ  au 
centre  de  gestion  via  ledit  reseau  telephonique 

45  comme  dites  donnees  d'intensite  de  champ. 

5.  Systeme  de  localisation  des  personnes  selon  la  re- 
vendication  1  ,  dans  lequel  ladite  station  centrale  est 
une  station  de  recherche  de  personnes  qui  trans- 

50  met  un  signal  radio  de  recherche  de  personnes  a 
des  dispositifs  de  recherche  de  personnes. 

6.  Systeme  de  localisation  des  personnes  selon  la  re- 
vendication  1,  dans  lequel  chacune  desdites  sta- 

55  tions  de  base  dessert  des  appareils  telephoniques 
mobiles. 
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